COMPUTERIZED REDUCTION OF METEOROLOGIC
MEASUREMENTS FROM IRRIGATED AND NONIRRIGATED

PLOTS

IN CENTRAI. UTAH!

Ferron L. Andersen® and Paul R. Roper’

ABsTRACT.—— Two FORTRAN 1v computer programs were developed to facilitate reduction of mete-

orologic data from irrigated and nonirrigated plots

and tabulates daily. monthly.
total snow cover, soil moisture,
wind.

dew.

relative humidity,
Temperature values are tabulated for measurements taken i a standard weather shelter. 5
cm Dbeneath soil surface under grass cover. at soil surface under grass cover.

The second program enables complete computerized

at Provo. Utah. The first program compiles
and yearly summaries of precipitation as rain and/or snow. snowfall,
potential evaporation, cloud cover, and

and on bare ground.

(Calcomp) construction, labeling, and graph-

ing of 10 different meteorologic measurements and 3 (.1lruldlvd comparisons of temperature means.

Advantages of the first computer program relate generally to

any computerized tabulation.

reduced cost of computerized graphs compared with those produced wmanually. as

that obviously noticeable with

Those of the secoud program relate more specifically to the greatly

the

well as to

marked reduction of errors compared with the number frequently associated with the usual tedious

and laborious plotting of voluminous weather data.

Meteorologic data collected for the year demonstrated the beneficial effect of irrigation in the

cxeatmn of nll(lOEIl\lanlH(‘l]ts for

INTRODUCTION

A comparison of meteorologic measure-
ments from irrigated and nonirrigated
plots m Provo, Utah, for 1970 through
1972 was published recently by Andersen,
Wright, and Fox (197+4). Included in their
report was a detailed description of the
study area, instrumentation employed.
method of handling meteorologic data,
and a series of manually reproduced
graphs depicting the results for those three
years. The current report is designed as
a companion article to the one referred
to above. It extends the meteorologic
measurements through 1973 for an ad-
jacently located plot watered via sprink-
ling as opposed to flood irrigation used
in the previous project. Furthermore, it
emphasizes those changes that have been
incorporated to enable the graphing of 10
different meteorologic measurements and
3 comparisons of calculated means by a
Calcomp plotter.

The importance of irrigation in creating
optimum microenvironments for biolog-
ical organisms has been substantiated for
such invertebrates as mosquitoes (Rainy
and Hess, 1967; Reeves and Iammon,
1962), indlls (VVorld Health Organization,
1950), and nematode larvae (Furman.
1944; Honess and Bergstrom, 1966; Fox,
Andersen, and Hoopes, 1970; and \Vr)ght
and Andersen, 1972). The importance
was elaborated upon further by Andersen

IThis project was supported in part by Public ITealth Service Grant
Provo,

“Department  of Zoology, Brigham Young University.
3Eyring Research Institute, Provo, Utah.

ot

P

lving organisims.

et al. (1974) and.
cussed here.

thus. will not be dis-

Description or ExpErRIMENTAL PLoT

The experimental plot measured 10 x
30 m and was located at the Brigham
Young University Animal Science Farm,
Prova, Utah, adjacent to the plot used in
the study by Andersen et al. (1974). The
coordinates of the station site, elevation,
description of vegetative cover, soil type
and drainage. instrumentation, and meth-
od of collecting data were the same as re-
ported earlier. The plot was divided into
an irrigated and a nonirrigated section
separated by an elevated dike. Addition-
al diking, aproximately 8 in (20 cm)
high, was also placed around the upper
border and sides of the plot to prevent any
flood irrigation waters from entering the
experimental area. Beginning in May
the irrigated portion was sprinkled each
Monday with a total of 1 in (2.5 cm) of
water as measured in the rain gauge. This
was applied at an approximate rate of 0.5
in/hr. In June the amount was in-
creased to 1.5 in (3.25 cm) and in July
to 2 in (5.0 em). The amounts were re-
versed for August, September, and Oc-
tober, after which time sprinkling ceased.
This reginien for 1973 added a total of 39
in (975 ecm) of water to the irrigated plot
over the six month period.

AT 10588
Utah

03
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DescripTioNs OF PRrRoGrawms

Two FORTRAN 1v programs, otie for
data tabulation and a second for Calcomp
graphing, were developed for this project.
Figure 1 outlines the collation and hand-
ling of meteorological data and Figures 2
and 3 illustrate flow charts for the data
tabulation and Calcomp graphing pro-
grams respectively. All meteorologic data
for the year were entered on specially de-
signed worksheets (Figs. 4 and 5), key-
punched on 80-column IBM cards, and
handled as diagrammed. All mensural
data not already in the metric system
were so transposed by appropriate con-

WEATHER STATION
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-
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Fig. 1 Diagram showing how meteorologic

data were collated and handled.
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all negative or zero values was suppressed
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formulae. Also, the printing of

The first program compiles and tab-
ulates daily, monthly, and yearly sum-
maries of all meteorologic data collected.
Tables 1, 2, and 3 are sample printouts of
one month’s data (May 1973), and Tables
4 and 5 are the two-page annual sum-
mary sheets.

The second program developed for the
project enables complete computerized

PRINT MONTHLY}
HEADING

i.—

READ DATA
FOR ONE DAY

|

CALCULATIONS
&

CONVERSIONS

YES

IMONTHLY SUMS,
AVERAGES &
EXTREMES

!

PRINT MONTHLY
DATA (3 PAGES)

STOP

PRINT YEARLY.
SUMMARY

YEARLY SUMS,
END OF AVERAGES,
EXTREMES &
MEANS

Fig. 2. Flow chart for the data tabulation

program.
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plotting of 10 different meteorologic
measurements and 3 calculated mean temn-
perature comparisons. Each deck of pro-
gram data for any one year must be pre-
ceded by a control card identifving the
vear and number of days in that year.
Also mcluded on the control card for the
Calcomp plotting program is a list of
identifying numbers which permit selec-
tion of desired graphs for that vear. These
graphs are then completed sequentially as
selected.

Figures 6 through 18 depict computer-
ized reproduction of 10 different metero-
logic measurements taken during 1973

AMETEOROLOGIC DATA
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and 3 calculated comparisons of means
as indicated on each individual legend.
Table 6 gives information for the 1973
data regarding the approximate run times
and current costs for the IBM 360/65 in-
stallation at Brigham Young University.

The complete printout of all daily,
monthly, and yearly data is available
upon request for the cost of reproduction.
Both computer programs are printed here-
- (Appendix) for researchers who might
find sections or subroutines applicable to
their specific needs in meteorology  or
biology.

Regarding specific handling of meteoro-

READ CONTROL
CARD 8
POSITION TO
YEAR'S DATA
READ YEARLY
DATA
INCREMENT TO
y——— NEXT GRAPH
BRANCH TO NUMBER
DESIRED GRAPH
NUMBER
B 8 8 0 8 B 8 B B
0 v 2Y Y Y VY ¥ Y ¥V ¥V ¥ ¥R i3
SCALE B SCALE
STOP DATA DATA
2 Y
DRAW AXES & DRAW AXES &
LABEL LABEL
MONTHS MONTHS
v Y
ILABEL LEGENDS| lLABEL LEGENDS
8 UNITS & UNITS
¥ v
PLOT DATA PLOT DATA
— LI [

Fig. 3. Flow chart for the Calcomp plotting program.
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Tapre 1. Sample monthly summary of measurements on precipitation. soil moisture. relative

humidity. potential evaporation, cloud cover. and wind—May 1973.
PRECIRITATION (MM SOIL MOISTURE RELATI1VE
oAy HUMIODLTY HRS OF RrQT cLouD
0oF TOTAL RAIN SNOW SNOW SNOW 1RRIGATED NON~1RR1G 98-100 EVAP COVER WIND
DAY YEAR PREC PREC PREC FaLL COVER PERCENT DEwW IRR® PERCENT DEW MAX  MIN REL=HUM (MM] 10-10) (KM}
i 121 1.0 1.0 + . 100 68 i8 5 50
2 122 0.3 0.3 100 24 6 i 34
3 123 + + 100 30 2 5 50
4 126 .03 38 o 5 6t
5 125 . 100 37 1t 8 50
& 126 0.5 05 + + 190 T2 8 4 b6
7 127 12.6 + + 9.2 * 98 42 4 5 42
e 128 17.5 120 46 9 S 56
9 129 + + 98 26 5 2 29
12 130 + + 99 40 L3 1 34
11 131 + + 98 32 8 0 24
12 132 * + 98 34 4 2 32
13 133 + . 58 30 0 0 63
14 134 9.9 + + 8.9 * 100 32 “ 1 1}
15 135 20.7 100 36 6 bl 36
16 136 + + 100 34 “ 0 37
17 137 100 36 5 1 37
i8 138 100 36 5 a 42
19 135 2.5 2.§ + + 100 43 8 o 61
20 140 0.5 Os + + 100 4l 8 3 55
21 141 8.1 + * 4.h + 100 38 6 T 58
22 162 18.9 + + 192 38 6 o 31
23 143 + . 100 32 1 o 35
24 144 5.1 Sl 100 36 4 4 82
25 145 24.1 24.1 + + 120 82 22 to a9
26 146 99 44 12 8 82
27 167 * + 99 36 8 o 60
28 148 16.8 * . 15.3 + 1920 is 9 2 2t
29 149 24.1 + + 190 28 4 o 34
30 150 * 100 36 7 2 18
31 151 . 120 38 6 2 40
TOTALS 34.0 4.0 0.0 0.0 0.0 128.6 23 “ 3r.71 21 240.2 1418
MEANS 1.1 1.1 0.0 0.0 0.0 16.1 9.4 97 19 & 1.7 2 45
EXTREMES
HIGH 24.1 24.1 0.0 0.0 0.0 2441 15.3 io00 82 22 13.4 10 82
LOw 0.0 0.0 0.0 0.0 0.0 8.1 4eb 58 24 0 2.9 3 18

* QATE CF IRPIGATION (MAY THROUGH OCTO8ER)

TspLe 2. Sample monthly summary of temperatures measured from a standard weather shelter
and at 5 cm beneath soil surface under grass cover—May 1973.

WEATHER SHELTER TEMPERATURES 5 CM BENEATH SOIL SURFACE

cay THERMOMETER HYGROTHE RMOGRAPH IRRIGATED NON-1RRIGATED

crF
DAY YEAR MAX, HIN. ME AN MAX. MIN. MEAN MAX. MIN. MEAN MAX. MIN. MEAN
L2l 5.0 -l 3.9 12.0 6.0 9.0 12.0 6.3 9.0
2 122 7.8 0.0 7.5 16.9 8.9 12.2 17.9 7.9 12.9
3 123 1422 7.8 4.4 19.0 11.0 15.0 30.0 11.0 20.5
4 124 14.4 7.8 14.2 18.9 12.9 15.9 20.9 12,0 16.0
5 125 12.5 5.6 12.5 18.0 11.0 14.5 18.) 11.9 14.5
6 126 12.8 7.8 13.1 18.0 12.0 15.0 20.0 12.0 16.0
7127 12.5 6.7 6.4 19.0 13.0 16.9 21.0 13.2 17.0
8 128 10.8 2.2 10.3 17.0 10.0 13.5 19.9 17.9 14.5
9 129 14.4 5.6 14.4 20.0 12.0 16.0 23.0 12.0 17.5
10 130 13.9 s 13.3 21.0 12.0 16.5 24.) 13.0 18.5
1131 15.0 5.6 14.2 20.0 10.0 15.0 21.0 11.0 16.0
12 132 17.5 6.7 16.1 23.9 11.0 17.0 23.0 12.0 17.5
13 133 17.2 8.3 16,9 23.0 12.0 17.5 24.0 13.9 18.
14 134 15.8 6.7 15.6 23.0 10.0 16.5 24.0 12.0 18.0
15 135 15.6 6.1 15.8 25.9 119 18.0 24.0 11.0 17.5
16 136 17. 7.2 16.9 25.0 12.0 18.5 24,0 13.0 18.5
17 137 17.8 7.8 17.8 26.9 13.0 19.5 26,0 13.0 19.5
18 138 20.0 11.1 20.0 24.0 15.9 19.5 27.0 16.0 21.5
19 139 18.9 10.6 18,9 26.0 14.0 20.0 26.0 14.0 2040
20 140 18.3 11.1 18.1 26.0 5.9 20.5 25.0 15.0 20.0
21 141 14.2 5.6 13.6 25.0 12.0 18.5 26.0 13.9 19.5
22 142 14.4 5.6 1es4 25.0 12.0 18.5 27.0 14.0 20.5
23 143 16.6 11.1 18.6 27.0 15.9 21.9 28,3 22.0
24 144 18.3 10.0 18.3 25.2 15.9 27.3 27.0 21.5
25 145 8.1 “.4 7.2 15.0 19.0 12.5 16.0 13.0
26 14¢ €.9 1.1 1.2 19.0 9.2 14.0 29.9 15.0
21 147 9.4 2.2 8.9 20.0 10.9 15.9 22.) 16.5
28 148 13.1 4.h i2.8 23.0 12.0 17.5 35.0 23.5
29 149 15.0 6.7 15.9 26.0 12.9 18.) 26.9 19.5
37 159 15.8 6.7 15.6 24.0 14.0 19.7 27.) 21.0
31151 17.8 10.0 17.8 22.0 15.0 18.5 25.0 20.5
MEANS 22.8 5.8 1403 21.4 6.3 12.9 21.5 11.8 16.17 23.5 12.4 17.9
EXTRENES

FICH 30.9 1J.6 28.9 1t 27.0 15.0 35.0 16.0

LCwW 12.2 -3.3 6a1 -1.1 i2.0 9 12.0 2

ALL TEMPERATURES IN OEGREES CELSIUS
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TABLE 3. ¢
at soil surface under grass cover, and on bare soil surface— May 1973.

0AY YEAR

MEANS

EXTREMES
HIGH
Low

Sample monthly summary of temperatures measured from a standard weather

WEATHER SHELTER

ELL TEMPERATURES IN

Table .

THERMCMETER
MAX, MIN. MEAN
13.3 =3.3 5.0
15.6 0.0 7.8
21.7 6.7 14.2
21.1 7.8 le. 4
20.0 5.0 12.5
18.9 6.7 12.8
18.9 6.1 12.5
19.4 2.2 10.8
23.9 5.0 a4
23.3 4.4 13.9
23.9 6.1 15.0
26.7 8.3 17.5
2641 8.3 17.2
25.6 &al 15.8
2546 5.6 15. 6
27.8 6.7 17.2
28.3 7.2 17.8
30.0 10.0 20.0
27.8 10.0 18.9
26.1 10.6 18.3
23.3 5.0 4.2
23.9 5.0 le.s
26,7 10.6 18.6
27.2 ol 18.3
12.2 3.9 8.1
13.9 0.0 6.9
17.2 .7 9.6
22.2 3.9 13.1
23.9 6ol 15.0
25.0 6.7 15.8
26.1 S.4 17.8
22.8 5.8 14.3
30.9 10.6
12.2 -3.3

QEGREES CELSIUS
Yearly

potential evaporation,

MONTH

JANUARY

FEBRY ARY

MARCH

APRIL

MAY

JUNE

Juey

AUGUST

SEPTEMAFR

CCTOBER

NOVEMBER

CECEMRER

YEARLY TCTAL

GRAND WEAN

TOTAL
MEAN

TOTAL
MEAN

TOTAL
VEAN

TOTAL
FEAN

TOTAL
MEAN

ToTaL
MEAN

TOTAL
MEAN

TOTAL
MEAN

TOTAL
VEAN

ToTAL
MEAN

ToTAL
MEAN

TOTAL
MEAN

AD = NCT DETERMIN

INED
* CALCLLATED 1| MAY THROUGH 31 OCTORFR CALY

summary of measurements on precipitation.

ANDERSEN, ROPER: METEOROLOGIC DAT

1RRIGATED

MAX.  MIN.  MEAN
18.0 4.0 1.0
20.0 6.0 13,0
23.0 9.0 1640
26.0 10,0 18.0
21.0 9.0 15.0
22.0  11.0 16,5
24,0 11.0 17,5
20.0 8.0  14.0
25.0  10.0  17.5
25.0  10.0 17,5
32.0  12.0  21.0
38.9 10.0 24,0
37,0 11,0  24.0
42,0 10.0  26.0
4040 10.0  25.0
43.0 1l.o  27.0
43,0 12,0 27.5
42.0 15,0  28.5
49.0  14.0  31.5
46.0 14,0  30.0
36.0 12.0 26.0
44,0 9.0 2645
45.0 13.0  29.0
47.0  14.0  30.5
18.0 4.0 11.0
34.0 8.0 21.0
36,0 8.0  22.0
3z.0 1.0 21.5
40.0  11.0  25.5
39.0 12,0  25.5
39.0  14.0  26.5
33,7 10,4 22.0
49.9  15.0

18,0 4.0

501L SURFACE UNDER GRAS55 COVER

NON-1RRIGATEO

MAX.

18.0
24.0

4540
17.0

cloud cover. and wind--1973.

PRECIPITATION

TOTAL  RAIN

PREC

29.7
1.0

PREC

0.0
0.0

SNCW
PREC

179.6

G.5

1MH)

SNOW
FaLL

297.2
9.6

27.3
0.7

279.4
9.9

635.0
2142

449.6
14.5
1755.8

4.9

SNOW
COVER

3302.0
106.5

363.2
13.0

287.0
9.3

114.3
3.8

1531.6
51.1

970.3

3l.3

656844

17.9

MIN.

2.9
5.0
9.0
10.0
9.0
1.0
12.0
8.0
10.0
10.0
8.0
9.0
9.0
8.0
8.0
9.0
10,9
16.0
12.0
13.0
9.9
9.0
13.0
14.0
7.0
7.0
8.0
10.0
10.9
12.0
14,0

9.7

16.0
3.0

ME AN

SOIL MCISTURE

LPERCENT)
TRRG  NON-IRRG
no no
o No
~o s
o o
61 s
6 8o
161 w0
sz e
Zb;; 12::
251 1ou1
" N
o ~o
227 9.4%

BARE SOIL SURFACE
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shelter.

TRRIGATED NON-TRRIGATED
MAX. MIN, MEAN MAX . MIN. MEAN
29.0 =1.0 14.0 32.0 2.0 16,0
36.0 0.0 18.0 37.0 1.9 19.0
43.0 5.0 24.0 44.0 7.0 25.5
45.0 6.0 25.5 47.0 8.0 27.5
41.0 5.0 23.90 42.9 5.0 24,0
42.0 6.0 24.0 45.0 7.0 26.0
47T.0 6.0 2645 52.0 8.0 30.0
38,0 2.0 20.0 42.0 4.0 23.9
50.0 =1.0 24.5 55.0 5.0 30.5
52.0 3.0 27.5 55.0 2.0 27.5
39,0 8.0 23.5 39.0 4.0 21.5
50.0 8.0 29,0 51.0 4.0 21.5
52.0 9.0 30.5 52.0 7.0 26,0
54.0 8.0 31.0 55.0 4.0 29.5
55.0 T.0 31.0 57.0 2.0 29.5
56.0 9.0 32.5 58.0 4.0 1.9
59.0 10.0 34.5 58.0 5.0 3.5
69.0 15.9 37.5 59.0 10.0 34.5
61.0 12.0 36.5 61.0 8.0 34.5
52.0 13.0 32.5 53.0 8.0 30.5
32.0 9.9 2.5 53.0 4.9 28.5
45.0 9.0 21.0 57.0 4.0 30,5
59.0 14.90 32.9 60,0 10.0 35.0
52.0 9.9 30.5 59.0 11.9 35.3
17.0 7.0 12.0 15.0 3.0 9.0
3.9 6.0 18.5 28.0 2.0 15.0
37.0 6.0 21.5 38,0 57 21.5
36.0 9.0 21.5 47.0 1.0 27.0
38.0 9.9 23,5 51.0 8.2 29.5
43.0 1.0 27.0 52.n 1.3 31.2
46.0 14.0 30.0 53.0 12.0 32.5
6.7 T.5 26.1 48.6 5.5 27.1
61.0 15.0 61.0 12.0
17.0 -1.0 15.0 3.9
soil moisture, relative humidity,
RELATIVE
HUMIDITY HRS OF poT cLovo
98-10n EVAP COVER WIND
MAX MIN REL HUM (MM} to-101 (KM)
- - ND 1183
98 T6 17 NO 38
-- - - NO 14s
98 66 14 NO 40
= = - ND - 212
98 57 1 ND 6 64
- -- -- NO -- 1901
98 50 8 NO 4 63
o = - 240.2 - 1418
97 39 6 7.7 2 45
- - -— 268.6 - 1215
97 35 5 0 2 42
- - - 299.) - 889
99 39 7 N 1 28
- - - 36B.4 Ealnd 1061
98 34 7 11.9 1 34
- - - 197.8 -- 766
99 46 9 bub 2 25
- - - BB.4 - 1198
99 42 8 2.9 2 38
= == - NO = 1219
99 58 1 NO 5 49
-- -- -- NO - 1329
99 6% 15 ND 5 %2
- - o 10ER.00 - 15326
98 50 S T.9% 3 41
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MONTH YEAR METEOROLOGIC DATA PARASITOLOGY B.Y.U.
RECATIVE —/POT U
DATE / PRECIPITATION SOIL  MOISTURE HURDILY b oD,/

IRRIGATED

NON-IRRIGATED”

L al i el 1] 14 P L PR ST Y
| T Tl [T o
MONTH YEAR ______ Page?2 TEMPERATURES
DATE WEATHER SHELTER IRRIGATED NON-IRRIGATED
o SOIL BARE SOIL BARE
@ <& / trerm /wvero. / —scm /3O /omoonn / 5™/ suktace /sroond
'3
A *0 MAX / MIN /MAX /MIN /MAX/MIN /MAX/MIN /MAX/MIN /MAX/MIN /MAX /MIN /MAX/MIN
S/s/ /) k) k/k/°c/ec/°c/c/c/c/c/c/c/C/)c/eC
1,203, (516, ,8l19, i1li2, 1415 17118 2] 32 26127, 29130 32133, 8139, 41142, 44485 @A7]48 SOIS1 liﬂ
A P S TN | 55 [ 55 N [ o | P (PR R I Pl
1 | [ |
TasrLe 5. Yearly summary of temperatures nicasured in a standard weather shelter, at 5 cm

beneath soil surface under grass cover. at soil surface under grass cover. and on bare soil surface——

1973.

HONTH

JANUBRY
FEBRUARY
VARCH
APRIL
vay

JUNE
ULy
AUGUST
SEPTEMBER
OCTOBER
NOVEMEER
OECEMAER

GRAND MEAN

MONTH

JANUARY
FEBRUARY
vARCH
aPRIL

AJGUST
SEPTEMBER
CCTORER
DVEMPER
CEGEmaER

GRAND MEAN

ALL TEWEERAT

Table 6

WEATHER SHELTER TEMPERATURES

THERMGME TER

HYGR CTHE RMUGR AP H

MEAN max, MIN. MEAN
-6.0 -lel -lle4 -6.2
0.2 5.1 ~5.9 -0.4
2.9 7.7 -2.5 2.6
b.1 11.6 2.1 5.8
14.3 214 6.3 13.9
18.2 26.7 9.5 13.1
21.7 an.s 13.3 22.0
21.6 31.0 12.8 21.9
14.4 22.9 6.7 14.8
10.7 19.0 3.2 11.1
3.9 9.3 ~1.2 4.0
-0.2 4.9 —4.7 3.1
9.0 15.8 2.2 9.0

SOIL SURFACE UNOER GRASS COVER

1RR1GATED

S IN CEGREES CELSIUS

NON=1RRIGATED
MEAN MAX. MIN.
-2.2 -2.7 5.2
-c.7 2.0 -2.9
3.8 10.0 -1.0
7.5 15,7 2.1
22.0 32.4 9.7
21.3 43.1 13.3
27.8 53.9 16.4
26.0 44.3 15.9
19.1 3.3 5.7
13.5 22.8 5.1
6.2 7.8 1.2
2.4 1.8 -1.2
12.7 2l.6 5.3

1973 data for time and costs for weather data

5 CM BENEATH SOIL SURFACE

1RRIGATED NCN=~1RRIGATED
ME &N MAX. MIN MEAN
-3.8 -2.4 -3.4 =2.9
-2.7 =0.9 =244 “l.8
1.4 ol 0.2 3.1
5.1 12.5 3.2 6.9
6.7 23.5 12.4 17.9
19.9 29.7 166 23.1
23.6 34.5 2.2 27.6
2245 31.9 18.8 2544
15.8 22.8 12.1 17.4
17.5 16.2 7.5 11.9
3.6 5.4 2.2 3.8
=0.) Ted =11 -0.4
12.1 6.6 Ga4 14.8 1.2 11.0
BARF SOIL SURFACE
IRRIGATED NON-TRERIGATED
MAX . MIN, MEAN MAX MIN,
=3.1 ~6.5 =~3.8 -3.9
6.5 ~5.6 D4 —4.3
17.5 44 6.5 -3.1
25.1 —2.4 1.3 -1.0
44.7 7.5 26.1 5.5
46,2 12.7 2944 13.3
44.9 16.3 30.6 14.5
44.0 15.8 29.9 14,2
33.3 10.1 21.7 847
2541 b.4 15.7 2.4
12.6 1.8 7.2 2.0
6.3 ~D.4 3.0 -2.1
25.3 4.4 14.8 3C.5 3.4 16,9
tabulation and Calcomp plotting pro-

grams using the IBM 360/65 installation at Brigham Young Fniversity.

Program

Weather data
ibulation
Calcomp graphics

Turn around

time

0.5 hr
2.0 hr

Compiler Run Plotter
costs costs costs, Total
S6.75 S 7.50 --
S7.00 S13.00 $5.00
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logic information from the pasture plots
as well as certain calculations and con-
versions by the computer, the following
clarifications may be warranted. Al
measurements of precipitation as rain are
measured and entered i fractions of
inches and then converted before tabu-
lation into millimeter units. New snow
and total smow cover are similarly han-
dled. Precipitation as snow is calculated
as one-tenth that of total snowfall for any
one day. Soil moisture samples were de-
termined as described previousty by An-
dersen et al. (1974), with the exception
that two samples were taken each week
from the irrigated plot—one just prior
to sprinkling of the plot and the second
24 hr later. Only one weekly sample
was taken from the nonirrigated plot. The
weight in grams of each sample was en-
tered as an original wet weight and then
as a dry weight determined after 2+ hr
storage at 105 C.

Programmed formulae calcutated the
percent soil moisture by dividing the dif-
ference m the wet and dry weight for each
sample by the dry weight vatlue. This per-
cent was then printed on the first print-
out page for each of the six months that
irrigation was used. The presence or ab-
sence of dew on each plot was noted for
each morning during those six months
and recorded as a “+7 when present.
Irrigation by sprinkling was performed
each Monday during the six-month period
and also indicated with a “+” on the ap-
propriate dates.

Relative humidity (RH) maxima and
minima, as well as the total number of
hours each day at which 98-100 percent
RH occurred, were entered and printed

out directly. The evaporating pan on the
instrument that measured potential evap-
oration was filled each morning, and the
daily water loss noted for the following
2+ hr was entered in mm and also printed
out directly. Since evaporation could not
be read in freezing weather, the measure-
ment was taken ouly durimg May through
October, those same months during which
the one plot was irrigated. A difficulty
ensued whenever rain occurred because
the evaporating pan held only 20 mum of
water and refilled partially or completely
on any dav during which vain fell. Thus,
any potential evaporation which may have
occurred on such days was invariably ne-
gated to some degree by the rain that col-
lected in the evaporating pan. Neverthe-
less, the recording evaporimeter used in
the study gave a much more accurate re-
flection of the potential evaporation with
its shallow pan (20 mm) than do the
large evaporation tanks used by the U.S.
Weather Bureau. In those tanks the
water level is frequently 4-6 i (10-15
em) below the upper rim of the pan and
hence protected markedly from the evapo-
rating effect of wind currents.

Any evaluation of daily cloud cover was
determined visually each morning and
recorded in tenths. The evaluation indi-
cated the approximate portion of the sky
that was covered sulliciently with clouds
to cast a shadow at the time the instru-
ments were read. It was thus the most
subjective of all measurements taken but.
nevertheless, provided some estimation of
cloud cover in this region. Wind totals
were entered in mile units read from the
anemometer dial each day, calculated as
the difference from the value of the pre-
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ceding day, and converted and printed
out as kilometers. The final daily wind
total for any preceding year is listed as a
starting value and included on the control
card for the main program.

Maximum and mmimum temperatures
monitored from a standard weather shel-
ter, from 5 cm beneath soil surface under
grass cover, from soil surface under grass
cover, or from bare ground were recorded,
converted to Celsius if not already in those
units, and printed onto the second and
third sheets for each month’s data. Means
and extremes for all values were stored
for eventual calculation of totals and grand
means for the annual summary pages.

Daily maximum and minimum tem-
peratures were nieasured in the weather
shelter by mercury- and alcohol-filled
thermometers as well as by a standard
hygrothermograph. Differences noted in
the recorded temperatures relate mainly
to the longer time lag required by the bi-
metallic sensor within the thermograph
unit.

Discussion

The main objective of this paper was
to present the computer programs devel-
oped for our rescarch on the effect of
irrigation on pasture microenvironments.
These programs have proved extremely
satisfactory to us, and hopefully some
sections or subroutines will be of value
to others engaged inn related research pro-
jects. Mitchell and Andersen (1969) re-
ported on a computer program, developed
at the University of Illinois at Urbana,
for handling meteorologic data collected
from grass plots. Certain similarities exist
betwween that program and the one re-
ported here. since the choice of meteoro-
logic instruments and the overall research
projects at the two institutions ivere
closely correlated. The program at Tlli-
nois, however. was designed to handle
some additional measurements not taken
in the current study, such as solar radi-
ation. The Illinois study also gave em-
phasis to conversion data for a series of
soil-moisture and soil-temperature niea-
surements obtained through moisture-cell
leads (wafers) and built-in  thermistor
units. The programs developed at BYU
use data on soil moisture only from simp-
lified gravimetric micasurements but in-
clude the techniques designed for Cal-
comp graphing as well. The advantage
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of this plotting program is not only in the
funds saved through not having to man-
ually plot, trace, and label all such graphs
but more particularly in the marked re-
duction of errors that invariably accom-
pany the tedious and laborious tasks en-
countered in manually plotting daily
weather data.

The impact of irrigation on the moisture
and temperature profiles in central Utah
during 1973 was essentially the same as
that reported for 1970-72 by Andersen
et al. (1974). Grand mean temperatures
for 5 cin beneath soil surface under grass
cover, at soil surface under grass cover,
or on bare soil surface were consistently
lower on the irrigated plot than on the
nonirrigated area. These temperature dif-
ferences were most apparent during the
warm summer months when irrigation is
commonly employed throughout the re-
gion. In July. for example, the month
during which most yearly maxima were
recorded, the average monthly maximum
temperatures measured 5 c¢m  beneath
soil surface under grass cover on irrigated
and nonirrigated plots differed by 6.4 C,
by 15.2 C for those measured at soil sur-
face under grass cover, and by 17.9 C on
hare ground. During the six months when
no irrigation occurred, the differences
were unot so apparent; hence the grand
means for the vear do not give an ac-
curate reflection of these temperature
ranges for the irrigation seasou.

The contrast between soil moisture
measurements in the two plots was read-
ilv apparent for the six months during
which soil samples were gravimetrically
analyzed for moisture content. The grand
mean for the percent soil moisture for that
period was 22.7 percent for the samples
removed from the irrigated section and 9.4
percent for those from the nonirrigated
area.

Other meteorologic measurements which
were taken. such as the precipitation pat-
tern for rain or snow. relative humidity,
potential evaporation. and wind, were
monitored for both sections combined,
since the instruments used could not de-
tect differences from microenvironments.
The general pattern of these values was
similar to that recorded for previous years.
The collective data for 1973 emphasize
the marked beneficial impact of irrigation
m creating favorable microenvironments
for hiving organisms.
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APPENDIX

EE 22 St R P SRR R R Rt Rt e R R P E T

WEATHER DATA ANALYSIS, PART I

* *
* *
* *
* DEVELOPED BY FERRON ANDERSON, BYU *
* PROGRAMMED BY PAUL ROSS ROPER, ERI *
* *
* *

AR RERERDRR R R ERE KRR R R IERRF XA R Rk Ak R SRk kAR hok ok & k& ok ok

INTEGER NDAYS, DAY, DYR, DEWl, IRRG, DEW2, HHUM, LHUM, THRS,
CLCV, WIND, OLOW, S2(26,5), MON(12), HOLD, MONTH(13,3)/
*JANU?®, *FEBRY, 'MARC', "APRI®', 'MAY *, "JUNE®', 'JULY?,
*AUGU*, *SEPT*, °*OCTO', *NOVE', °DECE', °*GRAN', ?ARY 3,
SUARY?*, 'H e 'L *y 3%% v, ST ¢, SEMBE', 'BER ',
*MBER's °*MBER®", '0 ME®, 8%T ¢, 'R Ty 3%' v, AN ¥/

REAL TPRE, RAIN, PRSN, SNOW, SNCV, MOSI, MOSN, PEVP, IRWW,
IRDWs NIWW, NIDW, T(34,16), S1(26,8), $3(13,24),
PAGE2(34412), PAGE3(34,15)

C CMMON NDAYS, DAY(3l1), DYR(31), TPRE(35), RAINI35), PRSN(35),
SNOW{35), SNCV{35), MOSI(35), DEWl(32), IRRG(32),
MOSN(35), DEW2{32), HHUM(3S), LHUM(35), THRS{35),
PEVP(35), CLCV(35), WIND(35)

DATA $1,52,S3 /208%0.0, 130%0, 312%0.0/

TAPE ID

DATA 1TAPE /5/

CENTIX) = (X-32.0)%5.0/9.0

REWIND ITAPE
LOOK FOR CORRECT YEAR

READ(5,200,END=999) NYEAR
READ(ITAPE,200,END=999) [YEAR, I1DAYS, MON, OLDW
IFUIYEAR,EQ.NYEAR) GO TO 4

DO 3 1=1,10AYS

READ(ITAPE,200,END=999)

CONTINUE

GO TO 2

PROCESS DATA PAGE BY PAGE

00 900 I1=1,12
CALL HEAD (IYEAR,11,1,MONTH)
NDAYS = MON(11)

WRITE PAGE 1 HEADING

WRITE(6,120)

00 10 I=1,NDAYS

READ{ITAPE,201) DAY(1), DYR(I), RAIN(I),y SNOW(I), SNCVII), IRWHW,
IRDW, DEWL1(I)y IRRGII), NIWW, NIDW, DEW2(T1),

HHUMIT), LHUM{I), THRS(I}, PEVP{I), CLCV(I),
WIND(1),y (T(I,J},d=1,416)
PRSN(T) SNOW(T) * 7.1

TPRE(I) = RAINCI) + PRSN(I)

IF{OLDW.GT.WIND{I)) OLDW = OLDW - 1000

HOLD = WIND(I)

WIND{I) = (WIND(I) - OLDW) #* 1.6093 + 0.5

OLOW = HOLD

MOSItI) = 0.0

MOSNITI) = 0.0

IFCIRWWJNE<O.O) MOSI(I) = (IRWW - IRDW) * 100 / [RDW
IF(NINW.NE.O.O) MOSNIT) = (NIWW - NIDW) * 100 / NIOW
CALL PRINTL (I,I1)

PAGE2{T,1) = CENTIT(I,1))

PAGE2(1,2) CENT{T(1,2))

PAGE2(1,4) CENT(T(1,3))

PAGE2(1,5) CENT(T(I,4))

PAGE2(1.,T) T(I,5)

PAGE2(I[,8) T(1,6)

PAGE2(1,10) T(I,11)

LI T I |
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PAGE2{ 1,11}
PAGE3(1,1)
PAGE3(1,2)

T(I.,12)
PAGE2(1,1)
PAGE2(1,2)

PAGE3(I,4) = T(I,7)
PAGE3(1,5) = T(1,8)
PAGE3(1,7) = T(1,13)
PAGE3(1,8) = T(I,14)
PAGE3(I,s10) = T(I,9)
PAGE3(I,11) = T(I1,10)
PAGE3(I.,13) = T(1,15)
PAGE3(I,14) = T(I,16)

CONTINUE

CALL SUMR (TPRE}
CALL SUMR (RAIN)
CALL SUMR (PRSN)
CALL SUMR (SNOW)
CALL SUMR ({SNCV)
CALL SUMR (PEVP)
CALL SUMZ (MOSI)
CALL SUMZ (MOSN)
CALL SUMI (HHUM)
CALL SUMI (LHUM)
CALL SUMI (THRS)
CALL SUMI (CLCV)
CALL SUMI (WIND)
CALL SUMC (IRRG)
CALL SUMC (DEwWL)
CALL SUMC (DEW2)

PAGE 1 DOF WEATHER DATA

IF{I1.LT.5.0R.11.GT.10) GOTO 20
WRITE(6,121) TPRE(32), RAIN(32), PRSN(32), SNOW(32), SNCV(32)
MOSI(32), DEWl(32), IRRG(32), MOSN(32), DEW2(32},

PEVP(32), WIND(32)
WRITE(64122) (TPRE(I), RAIN(I), PRSN(I), SNOW(I), SNCV(
MOSI{I)s MOSN{I)s HHUM(I), LHUM(T), THRS{

PEVP{T), CLCVII)y WIND(I),1=33,35)

1),
11,

GOT0 3)

20 WRITE(€,123) TPRE(32), RAIN(32), PRSM(32), SNOW(32), SNCV(32),

33

3

=

40

WIND(32)

A
WRITE(6,124) (TPRE(I), RAIN{I), PRSN(I), SNOW{I1)s SNCV{IJ),
A

HHUM{T), LHUM{T), THRS(I), CLCVII),y WIND(1),1=33,35)

PAGE 2 OF WEATHER DATA

CALL HEAD (IYEAR 11,24MCNTH)

CALL CALC (PAGE2,12)

WRITE(6,130)

00 31 I=1,NDAYS

WRITE(6,131) DAY(I), DYR(1), (PAGE2{1,4J),J=1,12)
WRITE(6,132) ((PAGE2(I14J)sJ=1+12)41=32,34)

PAGE 3 OF WEATHER DATA

CALL HEAD (IYEAR,I1,3,MONTH)

CALL CALC (PAGE3,15)

WRITE(6,140)

DO 40 I=1,NDAYS

WRITE{6,141) DAY(I), DYR(1), (PAGF3(I1,J),J=1s15)
WRITE(69142) ((PAGE3(I,401,J=1,15),1=32,34)

STORE DATA FOR YEARLY SUMMARY PAGES

DO 50 J=1,2
K =11 # 2 ¢« § - 2 -

SI(Ky1) = TPRE(3L+J)
S1(K42) = RAIN(31+J)
S1(Ky3) = PRSN{31+¢4)
SI(Ky4) = SNQOW(31e¢J)
S1UK,5) = SNCV{31+J)
S1{Ks6) = MOSI(31¢J)
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SL(Ks+7) = MOSN(31¢J)
S1(K,8) = PEVP(31+J)
50 S2(Ks5) = WIND(31+J}
S2(Ky 1) = HHUM(33)
S2(Ky2) = LHUM(33)
S2(K43) = THRS(33)

S2(Ke4) = CLCV(33)
00 51 J=1,12

S3(I11,J) = PAGE2(32,J)

51 S3(114J¢12) = PAGE3(32,J+¢3)

930 CONTINUE

YEARLY SUMMARY PAGE

DO 54 J=1,8

S1(25,J) = 0.0
S1(264J) = 0.0

00 53 I=1,12
IF(J.LT.6) GO TO 52
TF(I.LT.5.0Ral.GT. 1)
S1(25,J) = S1{25,J) +
S1(264J) = S1(264Jd) +
53 CONTINUE

5

N

SE(264d) = SLU264J) /.

1FEJ.GT.5) S1(2644) =
54 CONTINUE
D7 56 J=1+5
$21254J) = N
$2(264d) =
02 55 I=t,
$2(254J) =
55 S2{264J) =
56 S2(264J) =
N0 58 J=l424
$3(134J) = 0.0
00 57 I=1,12
57 S3(13,J) = S$3(13,J) +
58 S3013,J) = S3(13,4) /

2(2644) +

0
2
S$2(25,J) +
S
S2(26,J41) /

GO TO 53
S1(I¥2-1,J)
SLUI*2,J)

12.0
S1(264d) * 2.2

S2(1%2-1,J)
$2(1%2,4)
12.0

$3(1,J1
12.¢

WRITE(6,167) TYEAP, IYEAR

WRITE(E,161)
WRITE SUMMARY PAGE

0 b6

I=1,412
=1 %2 -1
= + 1

~xc
K-

TE(1.LT.5.0R.1.GT.10)

B S2(L,5)
GNTO 61

60 WRITE(64163) (MONTH(I,J)sJd=1,3),
A (S1(LyJ)yJ=145),

61 CONTINUE

WRITE(E,164) (S1(254J),J=1+5), S1(25,8), S2(25,5),
A (S1(264J)4J=1471,

50 TQ 60
WRITE(64162) (MONTHUI,J1,J4=1,3),
A (S1(L4JDpd=LsT),

8 (52¢264J)4J=4,5)

WRITE{6+165) IYEAR, I1YEAR

WRITE(6,1066)

WRITE(69167) ((MONTH(I,J),J=1,43),

WRITE{6,168)

WRITE(64167) ((MONTH{I,J),J4=1,43),

WRITE(6,169)
GOTO 1

996 STNnpP

120 FORMAT (3 T23,*PRECIPITATION (MM)*,T65,'SAIL MOISTURE',T90,
TRELATIVE',/,T7,*DAY",T90, *HUMIDITY
‘CLOUD® 4/, T7,°0F TOTAL
*TRRIGATED® ,T76,*NON-IRRIG*,T102,*98-100

*COVER YIND®y/«® DAY YEAR',3{4X,'PREC'),’
*COVER® 5X, *PERCENT DEW IRP%
*REL-HUM (MM} (0-10)  (KM)*,//)

TMoO O D>

(S1EKyJ)4d=1,5),S1(K,8),
(S2(Lyd)sd=1431,

(S1(K+d)3J=195)1952(K,5),
(S2(LyJ)yJ=1,5)

1S2(264Jd)4J=143),

(S3(1,K)sK=1,12),

(S3(14K)oK=13,24)

RAIN' 33(4X, *SNOW' 1 ,T60,

PERCENT DEW

S2{KsS)y
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0147
J1l48

)145
915)

olsl

3152
0153

0154

3155
C156

n1s57T

0158

0159
0160

7161

0162

ot63

J164
0165

0166

Jle67
0168

ale9

PRUNY

1002

co03
I0)4

Is¥sXal
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121 FORMAT{*-TOTALS *35F8el,Fl1a1,214,F10.1,14,T1)9,F8.147X,18)

122 FORMAT{*OMEANS P95F 8.1y FLl1a1+T73,F8.1,788+2154189FL1.1,17,18,47,

*O0EXTREMES *4/,

0 HIGH® y5F8.19Fl1al+T73,F8.1,788,215,18,F11.1,17,18,/,

* LOW *35FBalyFllelsT73,F8.19788,215+18+F11a1¢174184/»

'-% DATE CF IRRIGATION (MAY THROUGH OCTOBER)')

123 FORMAT(*-TOTALS *yS5FB8.1,T124,18)

124 FORMAT(*IMEANS '35F8.1,788,215,18,11X,17+18,4/, 0EXTREMES*,/,

A Y HIGH® , 5F 84197884215, 18y 11X, 174184/,
R 0 LOW *,5F8.1,788,215,18s11%X,17,184/,°'~% DATE OF *,
'"IRRIGATION (MAY THROUGH OCTOBER)')

130 FNRMAT{31X, *WEATHER SHELTER TEMPERATURES®, 32X,*5 CM BENE
AATH SOIL SURFACE?® ,//,SX,*DAY*,13X, ' THERMOMETER® , L6X,*HYGROT HERMOGPR
BAPH? , 16Xy *IRRIGATED® ¢ 18X+ *NON-TRRIGATED? 4/ y9X,*0OF*,/ 45X,

C DAY YFAF?,418X,"'MAX, MIN. MEAN *),/)

131 FORMAT {5X,A242X,A3,4(5X,3F8.1))

132 FORMAT{ - MEANS  *,4(5X,3FR.1)4/4'0 EXTREMES®+/

A BX g "HIGH? 3 41 5X 4 2F B, 144X 9A4%) /438X, "LOW * 14 (5X,2FB8.1,4XsA4),
;] JoPe= ALL TFMPERATURES IN DEGREES CELSIUS®)

140 FOFMAT{(16X,*WEATHER SHELTER®,15X,*S0IL SURFACE UNCER GRASS COVER?',

A 27X,'BARE SOIL SURFACE®',//,5X,'DAY*',10X,* THERMOMETER' ,4X,
8 2(L11X,"IRRIGATED® 414X, *NON-TRRIGATED" ¢3X)+/ 45X, "0F",/,
C * DAY YEAR®,6X,'MAX. MIN. MEAN? 4 4 (TX, *MAX, MIN. MEAN® ), /)

SOT >

141 FORMAT (1XsA2,2X,A3,5(4X,3F7.1))

142 FORMAT(*-MEANS ' ,5(4X,3F7,1),/4*NEXTREMES®,/,"* HIGH?®,
A S{4Xy2F T4 193X sAG) /4" LOW *,5(4X,2FT.1y3XsA4),/,
8 *-ALL TEMPERATURES IN DEGREES CELSIUS')

160 FORMAT{®L *414,* SUMMARY - PRECIPITATION',G5X,"PART L',///,51X,
A I4,° SUMMARY OF METECGROLUGIC NDATA',/,55X,*8YU PARASITOLOGY STATI
BON' 4/ 61X, *PROVO, UTAH',//)

161 FORMAT(32X,*PRECIPITATICN (MM)'*,T66,°SOIL MOISTURE?!,.T84,

A *RELATIVE®,/, 768, (PERCENT)?,T84,"HUMIDITY*,T97,

R *HRS OF POT CLOUD® » /924X, 'TOTAL RAIN',

C 3¢ SNOW®),T97,*98-100 EVAP COVER WIND® /43X,y

0 TMONTH? 416X, 3(*PREC *),PFALL COVER 1RRG  *,

E *NON-1RRG MAX MIN REL HUM  (MM) {0-10) (KM)I")

162 FORMATI'0 %5344, TOTAL®y5FBa1+5(6Xs"=~%) ,F8c1y0Xs*==1,18,/,
A 15X, *MEAN *,7F8.1,318,F8.1,218)
163 FORMATI®D  *33A4, ' TOTAL' yS5F8a1+5(6Xy'~=*),6Xs"ND*y6Xe"==*,184/,

A 15X, *MEAN ', 5F841,2(6%X,*ND*),318,6X,°N0*+218)

164 FORMAT( '~ YEARLY TOTAL T95FB.1,5(6Xy"'-="), FB.Ls"*7,5X,"'--",
) 18,/4%) GRAND MEAN "y 5F8el Xy 2(FT.Lly"%?),17,218,
3 F8.ly*'**, IT7,18¢/+*~- ND = NOT OETERMINED',/,* * CALCULATE

CO 1 MAY THROUGH 31 OCTOBER ONLY')

165 FORMAT(*l *',14,' SUMMARY — TEMPERATURES®,95X,*PART 2*,///,51X,
A I4,' SUMMARY OF METEOROLOGIC DATA*,/,55X,*BYU PARASITOLOGY STATIO
BN®y/,61X,°PROVOy UTAH',//)

16¢ FORMAT(34X,*WEATHER SHELTER TEMPERATURES®, 32X,'5 CM BENE
AATH SOIL SURFACE®,//428X,* THERMOMETFR' 16X, *"HYGROTHERMOGRAPH? , 16X,
3T TRRIGATED" 418Xy "NON-1RRIGATED®*,/, 'O MONTH®,8X,4(8%Xs*MAX. MIN.
(% MEAN *),/)

167 FORMAT tiaee ?4344,41(5%X,3F8.1)/),'0 *,3A4,4(5X,3F8.1),//)

168 FORMAT('-*,32X,*SOIL SURFACE UNDFR GRASS COVER®,34X,*BARE SOIL SUR
AFACE® +//4 11Xy 20 18X, " IRRIGATED® , 18X, *NON-IRRIGATED"*),/+'0 MONTH?,
8 TX 419X, *MAX, MIN. MEAN? ), /)

169 FORMAT('- ALL TEMPERATURES IN DEGREES CELSIUS®,/,'1')

200 FORMAT(2014)

231 FORMAT (A24A3,F3.2,4F3.1,2A0,2F3.1,A1,213,12,F3.1,12,13,
A /45X 16F3.0)
END

SUBROUTINE HEAD (IYEAR,M, [PG,MONTH)

WRITE A HEADING ANC PAGE NUMBER FOR FACH MONTH

INTEGER NDAYS, CAY, DYR, DEWl, IRRG, DEW2, HHUM, LHUM, THRS,
A CLCV, WIND, LINECL1O), LINL{2), LIN2(2)s MONTHUL3,3)

RE AL TPRE, RAIN, PRSN, SNOW, SNCv, MOSI, MOSN, PEVP

. OMMON NDAYS, DAY(31l), DYR{31), TPRE{35), RAIN(35), PRSNI35),
a SNOW(35), SNCVI35), MOSI(35), OEWL(32), IRRG(32],

8 MOSN(35), DEW2132), HHUM(35), LHUM(35), THRS{35),

c PEVP{35), CLCVI35), WIND(35)

'1
l
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21075 WRITE(6+13)) (MONTH(My1),I=143), IYEAR, IPG, (MONTH(M,I1)sI=1431),
A IYEAR
10%6 RETURN
G
2c07 ENTRY PRINTL (I,11)
©
© PRINTL FORMATS DAILY DATA FOR PRINTING
C INCLUDES SCALING AND SUPPRESSING 2ERO RESULTS
c
0008 CALL ALPHA (TPRE(I), LINE(L), 25.4)
2109 CALL ALPHA (RAINCI)s LINE(3),y 25.4)
0010 CALL ALPHA (PRSN(I), LINE{5), 25.4)
211 CALL ALPHA (SNOW(I), LINEUT), 25.4)
9012 CALL ALPHA (SNCV(I), LINE(9), 25.4)
ooL3 CALL ALPHA (MOSI(I), LINL(1)y 1.0}
n9l4 CALL ALPHA (MOSN(I), LIN2(1}, 1.0)
0015 TF(IT.LTe5.0R.11.6GT.10) GOTOQ 2
2016 WRITE(6410L) DAY(I)y DYR(ID, LINE, LINLy¢ DEWL(1), IRRGII),
A LIN2e DEW2(I)s HHUM{T),y LHUM(I)s THRS(I}, PEVP(I),
8 CLCVIT)y WINDUI)
0017 RETURN
0018 2 WRITE(6,102) DAY(1), DYR(I)y LINE, HHUM(I), LHUM(I), THRS(I},
A CLCVIT)y WINDLI)
2019 RETURN
C
0c20 100 FORMAT('1 12h44A24140108X,*PAGE "I 14/// 49X "MONTHLY SUMMARY O

AF METECRULOGIC DATA®',/,55X,*BYU PARASITOLOGY STATION' /61X,
BYPROVOy UTAH®+// 160X 92A40A2,14,/)

9921 101 FORMATOLX,A2,3XeA4sSI2X9A4sA2) 96Xe849A20213X0AL) ¢4X084,A2,3XsA1,
A 3Xy215,18,FLLeL417,18)
0022 102 FORMATULXyA2¢3XsA4¢5(2X0A%¢82),T88,215418,TLL7,17,18)
1123 END
0001 SURROUT INE ALPHA [R,C,S)
C
c CCNVERT R SCALED BY S INTO ALPHA CHARACTERS AND RETURN IN C.
(4 {RETURNS BLANK CHARACTERS [F-2ER0)
©
0co2 INTEGER NL(30L1) /* . 24, 50nd 4%,
A U ¥dp0 8, ° 11*,* 12°%,* 13°,
8 ¢ olet,t 170, N 21, 22°
c 0 2850 2600 ‘ 30, 31°
0 C 34, 350, ‘ 39','  40°,
E Y430, 440, G 48%¢' 49,
F 't 52, 53',' ‘ * 58,
G LN A TAR R O 6T,
H ¢ 70, 710, 0 * 76,
1 f 79" 80'.' ‘ ¢ 85
J * 88%,*' 89, ‘ ' 94,
K ¢ 97, 98%, U 101 * 1034,
L ! 1060, LO7," U 110° ¢ 112%,
M ¢ L5 Ll 0 119 't 121,
N L1240, 125, ‘ 128 ¢ 130%,
s} ¢ 1337, 1344, 0 137 ¢ 139,
P . 142' . ll‘sl'l . 'I l46' . [[,8!.
0003 lNTEGER N3(275) /' ‘ 0 N8yo ¢ 155°%,
A 158%,* 159°%,¢ 0 ' l62° ' 164",
B * 1674, 168%," . 0 fLyuu ¢ 173,
< CLT6Y Y LTT, * ‘180" * 182°,
D ¢ 185" 186, 0 * 189 ¢ 191,
€ ' 194%,% 195, ‘ ' o198 * 230,
F ¢ 203%,' 204, v 2C6',* 207" ' 209,
G 2120, 2134, * 215%, ' 216%, *o218'.
H t221v, 2224, U ¢ 225" * 227,
1 ¢ 230%," 231°%,' U SiN234" ' 236,
J ' 239%,* 240, 0 243%, ' 2454,
K ' 248%,' 249%,° ' 26720 ' 254,
L * 257, 258%,°* ¢ 261° ' 263,
M t 266, 267" 269 2700 272,
0004 EQUIVALENCE (NL{152),N3(1))
0795 INTEGER NZ{1L1) /%e0' ) el ®y®a2%9ta3%%.4%4".5%%.6"%.7%%.8",
4 '.9'/+ BLANK/?® '/ 4 C(2)
2006 R =R *5§

0127 Cl1) = BLANK



2008
nCN9
2010
0ott
3012
0013
0014
7015
00l6

0091

2092
0003
N004
7005
0006
0007
0008
0009
0010
0011l
2012
0013
0014
2015
0016
0917
J018
0019
2020
2021
0022
0023
0C24
0025

0026

0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0939
0040
0041
1042

2043
0044

0045
0046

0101

2302

[aNaNa¥sl

o

(e ¥a¥sXs)

anon

—
-

-

~
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C(2) = BLANK

Rl = R + 0.05
11 = R1
12 = (Rl - Il) * 10

IF(I1.EQ.0.AND.T2.EQ.N) RETURN
Cil) = NL(IL+1)

C(2) = N2(T12+1)

RETURN

END

SUBROUTINE CALC (X,N)

Vol. 35, No. 2

CALC PROCESSES REAL DATA IN X AND RETURNS SUMS IN ROW 32,
MEANS IN ROW 33, MINIMUMS IN ROW 34, AND MAXIMUMS IN ROW 35,

REAL X(34,N), S(35)
REAL BLANK/® */
LOGICAL ZERQ
COMMON NDAYS

D0 10 J=1,N
X(32,J) = 2.9
X(33,J) = -103.9

X(34,J) = 1000.0

DO 10 I=1,NDAYS

IF{MOD{J¢3) .NE.O) GO TO 9

X{1ed) = (XUI1,d=-2) + X(I,J=-1}) / 2.0
X(32yd) = X(32,J) ¢ X{(1,J}

GO 70 10

X{32,Jd) = X(32,J) + X(I,J)
TREXU33,J)elTaXI4d) ) X(33,J) = X(1,J)
TFIX{34,J).6TX(Ivd)) X(344J) = X(1,4J)

CONTINUE
00 11 J=1,N
X{32,J) = X{(32,J) / NDAYS

IF(MOD(J,3).NE.D) GO TO 11
X{(33,J) = BLANK

X(34,J) = BLANK

CONTINUE

RETURN

ENTRY SUMR (S)

PRDOCESS REAL DATA IN ARRAY S AND RETURN SUM IN S(32},
S(33), MINIMUM IN S{34), AND MAXIMUM IN S({35).

ZERO = .FALSE.

$(32) = 0.0
$(33) = 0.0
S(34) = -1000.0
S(35) = 1000.0
N =0

DO 2 I=1,NDAYS
IF(ZERO.AND.S(1).LT.0.001) GOTO 2
N=N@+®1l

$(32) = $(32) + S{I)
TF(S(34).LT.SUI)) S(34)
IF(S(35).GT.S(1}) S(35)
CCONT INUE

IF(N.EQ.0) RETURN

S(33) = §(32) / N
RETURN

St
st

ENTRY SUMZ (S)
IERD = TRUE.
6070 1

END

SUBRUUTINE SUMI (1Y)

MEAN IN

PROCESS INTEGER DATA IN ARRAY IY AND RETURN SUM IN IY{(32),
MEAN IN IY(33), MINIMUM IN I1Y{34), AND MAXIMUM IN 1Y(35).

INTEGER 1Y(35), PLUS/'+¢*/
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0003 CCMMON NDAYS
0904 1¥(32) =0
0005 1Y(34) = 0
006 1Y(35) = 1000
3307 DO 13 I=1,NDAYS
0008 1Y(32) = 1Y(32) + IY(I)
0979 TFOIY(34) LT IYCID) IV(34) = 1Y(1)
0919 TFCIY(35).GT.IY(1)) IY(3S) = 1¥(I)
0011 13 CONTINUE
0112 1Y(33) = 1Y(32) '/ NDAYS + 0.5
2913 RETURN
[
C
0014 ENTRY SUMC {1V}
c
[ PRNOCESS CHARACTER DATA IN ARRAY IY AND RETURN THE NUMBER DF *+1
c IN 1Y(32).
I
0015 1Y(32) =0
0016 DC 14 1=1,NDAYS
0017 TFCIYEI)LFQ.PLUS) 1YE32) = 1v(32) + 1
1718 14 CCNTINUE
0c19 RETURN
2020 END

HEREEARERREEIRRRRR R R RS R RR R AR RN R T IR R KL KRR AR AR AR RN R AR RN K X
* *

WEATHER DATA ANALYSIS, PART 11

* *
* *
* PROGRAMMED BY PAUL RCSS ROPER Q
* EYRING RESEARCH INSTITUTE, 1974 *
* *
* *

EERERRREE RN R REF IR AR R RRR RS KRNI KRR R R RN R AR AR R R

DECK FORMAT CCNTROL CARD
DATA HEADER (ON TAPE IF DESIRED)
DATA (ON TAPE IF DESIRED)
COLUMNS DESCRIPTICN
1. CONTROL CARD 1-4 YEAR .
5-8 DESIRED GRAPH BY NUMBER
9-12 ... 13 GRAPHS POSSIBLE
2. DATA HEADER 1-4 YEAR OF DATA
5-8 NUMBER OF DAYS IN YEAR
9-12 LAST WIND READING OF PREVIDUS YEAR
3. DATA SEE PUBLICATION FDR CARD COLUMNS AND DATA

DESCRIPTION.

[aXsRaNaaRoNa e RN R Ra oo Na N RalaRa o RaNaNaNa RaNalal

0001 COMMON /PLOTO / XPLT(366), ITAPE

A /PLOTL / RAIN(366), XIRR(366), YIRR(366), YNIR(366)
B /PLOT2 / SNOW(366)

© /PLOT3 / YHHD(366), YLHD(366)

D /PLOT4 / HUMD(366)

€ /PLGTS / EVAPL366)

F /PLOT6 / HWIND{366)

G /PLOTT / YMAX(366), YMIN{366)

H /PLOTB /  YH5C{366)y YL5C(366), ZHS5C(366), ZL5C(366)
1 /PLOTS / YHAL(366), YLAL(366)

J /PLOTI0/ YHSS(366)s YLSS(366), ZHSS(366), ZLSS(366)
K /PLOT11/ YHA2(366), YLA2(366)

L /PLOT12/ YHBG(366), YLBG(366), ZHBG(366), ZLBG(366)
M /PLOT13/ YHA3(366), YLA3(366)

00902 COMMON /LABELS/ AX1137), AYL(37), AX2(73), AY2(73),
BX{4), BY(4), XL (4), YL(4),
RCI{T)y LCL(T7)y RC2(13), LC2(13),
RC3(11), LC3(L1), RC4(13), LC4(13),
RCS(11)y LCS5(18)y RCHEIB)y LCE(16),
RCT(12),s LCT(24)

Mo Ow >

C
© CREATE A DEGREE SYMBOL



0009
019
0011

0012

0013
N0ol4
0015
0016
0017
0018

Q019
002)
0021
0022
0023
0024
09025
1926
0027
0028
0029

0339
0031
0032
0033
0034
0035
0036
0037

)38
1239
0040
Jlal
)42

)43
0044
D045
0046
ICLT
1048

GREAT BASIN NATURALIST Vol. 35, No. 2

DIMENSION DEG(3), 0(3), NGRAPH(14)
DATA DEG /105361727, 136352414, 105061727/, & /151/
DATA 0 /101061737, 246413210, 231061737/, K 7206/

CALL SYMBLS5 (J,9,DEG)
CALL SYMBLS5 (K,9,0)
REWIND [TAPE

G
© READ CONTRCL CARD
©
100 READ(5,200,END=999) NYEAR, NGRAPH
200 FORMAT(1514)
NUM = O
©
© READ ONE YEAR'S DATA
©
CALL READC (NYEAR,NCAYS)
©
G CONTROL LCOP
C
300 NUM = NUM + 1
M = NGRAPH(NUM)
GO TO (1129344+5+69748+9+10,115124+13}4 M
GO TG 100
999 CALL PLOT 112.040.0,-3)
sToP
(9
CHPTRRER AR RR IR FRRPL DT [ RAREERA AR SRR RN RN BER SRR RN R IR RRT R RR R EAR KRR XRER
C PRECIPITATICN AND SCIL MOISTURE
©
C

1 CALL AXES (3.00RCLs4%40e5¢TyL4LCLs%13.5,7,1)
CALL SCALE (RAIN,NCAYS,3.00, 3.0, 0.0, 2}
CALL SYMBL4 (-0.24,1.2,0.07,"MILLIMETERS*,90.2,11)
CALL SYMBL4 (0.2¢2.8+0.1,"PRECIPITATION',0.0,413)
CALL SYMBL4 (1.39,2.8,0.C7,*AND*+0,0,3)
CALL SYMBL4 (1.64,2.8+0.1,"SCIL MOISTURE?,9.0,13)
CALL DATE {NYEAR 40.2,2.65)

CALL BAR (XPLT,RAIN,NDAYS)
CALL SYMBL4 (8.21,41.3,0.07,7 INCHES',90.048)
CALL MOIST
GO TC 32
C
CHEERRRRRRRFRRRKAFPLOT 22X IR KXBERKERRERFRRE KR IR AR RRAFERRFRRRRF ERKBRR R KRR
c SNOW COVER
©
C

2 CALL AXES (3.0,RC2+440.25913,14LC2+4+0.25,13,1)
CALL SCALE (SNOW,NDAYS,3.00, 12.0, 0.0, 3}
CALL SYMBL4 (-0.27+1.2,2.07,"MILLIMETERS",S50.0,11)
CALL SYMBL4 (0.2,2.8,0.1,*SNOW COVER’,40.0,10)
CALL DATE (NYEAR 4 Ce242.65)

CALL BAR {XPLT, SNCW,NDAYS)

CALL SYMBL4 (8.23,1.3,0.07,"INCHES®+90.0,6)

GO TO 300
(%
CHERFRRARRRRRRRFREPLOT  FXXFRERF R RRRRRFRRE R AR R AR PRAAE R RRRKRE R XK KKK TR
c RELATIVE HUMIDITY IN WEATHER SHELTER
c
©

3 CALL AXES (3.04RC3,440.25011¢19LC344,40.25411,011}

CALL SCALE  ({YHHL,NCAYS,2.46,1C0.0, 0.0, #%i
CALL SCALE (YLHC NLAYS,2.49,100.0, 0.0, S
CALL SYMBL4 (-0.65,1.1+0.07,"PERCFNT? 490,047
CALL SYMRL4A (722124890, 1,"FELATIVE HUMIDITY IN WEATHER SHELTER',
A 0.0,36)

CALL CATE {NYFAP 30.2,2.65) -
CALL LEGEMND (1l47.)4ce8)

CALL LINES (XPLT,YHHD,NDAYS,0,01,2)

CALL OASH {XPLY o YLHE yANCAYS, ) 23)

CALL SYMALG (842501214 a)7,"PFRCENT?46).),47)

G TC 330
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0049
2050
0051
7052

0053
2754
0C55
1056

9657
)058
0059
0060
0061
0062
263
0064
0065
366
ace7

0068
369
2073
0071
3072
Q73
0074
1375

2176
Q9077
078
0079
0080
N8l
)082
0083
3384
Q085
0086
0c87

0088
0089
0090
0091
0092
2093
0094
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Cormmpa s R RRRN R BELNT QA R e Rt R Ik T E AR R RRRR R R R F A R
c DAILY DURATION NF RELATIVE HUMIDITY
©
r
4 CALL AXES {3.09RC444490.21413,1,0C4,4,0.21,13,1)

CALL SCALE (HUMDyNDAYS,2.49, 24.)9 Duds b)

CALL SYMBL4 (-0422414540.07,"HNURS?460.3,5)

CALL SYMBL4 (0.242.840.19°DAILY DURATION OF RELATIVE HUMIDITY AT 9

Ag-100("', )odeb0)
CALL DATE (NYFAR,C02,2.65)
CALL BAR (XPLTHUMD 4NDAYS)
CALL SYMBL4 {8.23,145,0.074"HOURS*$39)40,5)
GO TO 300
©
©
CHR IR R KRR IR AR RRPLOT  SRRF AR R R AL kAR AR AR KK I RA R A RS R AR RF KRR ER AR KSR K
C POTENTTAL EVAPCRATICN
5 CALL AXES (3.0+RC5,14,0.289114141LC5+5,0.35,18,2)
CALL SCALE (EVAP,MCAYS,3.070, 27.)y 0.2, T}
CALL SYMBL4G {=)a23,14292.07,'"MILLIMFTERS? 450.0,11)
CALL SYMBL4 (0.2,2.8,0.1,"POTENTIAL EVAPORATICON',0.0,21)
CALL DATE [NYEAR,3.24+2.65)
CALL SYMBL4 12.0,40.540.C7¢"STARTED',3.9,7}
J = NDAYS = 244
CALL LINES {XPLT(J),EVAP(U),184,2.01,2)
CALL SYMBL4 {7.0+90.540.C7,'STOPPEN®40.0,7)
CALL SYMBL4 (8.30,14350.07,'"INCHES®,90.0,6)
GO TO 390
©
c
CRexxxks #hk%s kb A ¥PLOT X AR EREAATA R R KA TA S KH YRR E BT SRR EFRRKE S KA R TR 6K N
© TOTAL WIND L METFR ABOVE GROUND
C
©

6 CALL AXES {3.0/RCE+4+0.42+8914LC6+542.42,16,2)
CALL SCALE (WIND s NDAYS,2.S44175.0, 0.0, 8)
CALL SYMBL4 (-N0.29+1.2+0.07,"KILOMETERS®,90.0,10)
CALL SYMBL4 (0.2,2.850.1,"TOTAL WIND 1 METER ABOVE GROUND',9.7,31)
CALL DATE {NYEAR ,0.2,2.65)
CALL LINES ({XPLT,WIND,NDAYS+0.91,2)
CALL SYMBL4 (B.3,1.4,0.C7,'MILES?490.0,5}

GO TO 3)0
C
CHratdkmdhd akkah kPl 0T  THRREXRARRRARRFFRAE KRR KR KRR A AR KRR AR F R T FR AR A&
© TEMPERATURE IN WEATHER SHELTER
©
©

7 CALL AXES (4.0,RCTUL) 44900599415 LCT7(1)+15+0.5¢18+2)
CALL SCALE (YMAX,NCAYS,4.00,122.0,-22.0, 9)
CALL SCALE (YMIN¢NCAYS+4.004+122.0+-22.0,10)
CALL SYMBL4 (~0.25,1.2,).07,'TEMPERATURE (JC)',90.0,16}
CALL SYMBL4 {0.2,3.7+0.1,'TEMPERATURE IN WEATHER SHELTER',).7,30)
CALL DATE (NYEAR,0.2,3.55)
CALL LEGEND {(1+7.0,3.7)
CALL ZERD (le5)
CALL SYMBL4 (8.32+1.2y0.27,' TEMPERATURE (JF1',93.0,16)
CALL LINES {XPLT,YMAX,NDAYS,0.21,2)
CALL DASH {XPLT,Y¥IN,NDAYS,0.02)

GO TO 3)
c
CHREFRAEERKNFKRRAKRPLOT  GRAEFFRRKBFRR KRR KK R R R AR RR AR AR AR RRKH
(¢ COMPARISON OF MAX AND MIN TEMP 5 CM UNDER 10 CM GRASS
©
©

8 CALL AXES (3.04RCTI3)1440.6:6514LCT(5)45+2.6412,2)

CALL SCALE (YHSC,NDAYS,3.07, 42.9,-10.0,11)

CALL SCALE (YLSCeNCAYS,3.00, 40.0,-10.0,12)

CALL SCALE (ZH5C,NCAYS+3.00, 4).0,-10.3,13)

CALL SCALE (ZLSC,NDAYS,3.00s 47.0,-1N0.D,14)

CALL SYMBL4 (-0.25+1.040.07,*TEMPERATURE (JC)'*,90.0,16)

CALL SYMBL4 (0.2y2.8497.1,"COMPARISON OF MAXIMUM AND MINIMUM TEMPER
AATURES?, 0.0,46)
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72395 CALL SYMBL4 (0.2,2.7,0.07,'5 CM DEEP IN SOIL UNDER 10 CM GRASS COV
AER?, 0.0,41)
0096 CALL SYMBL4 (04242.640.07,'0N IRRIGATEO AND NON-IRRIGATED PLOTS*,
A J.0,361)
0Cs7 CALL CATE (NYEAR,0.2,2.45)
0098 CALL LEGEND (2+6.75,2.8)
0099 CALL ZERO (0.6)
0100 CALL SYMBL4 (8.32,1.0,0.07," TEMPERATURE (JF)',90.0,16)
0101 CALL LINES (XPLT4YHSC,NDAYS,0.01,3)
0102 CALL LINE  (XPLT,YL5C,NDAYS,1)
0103 CALL DASH (XPLT,ZHSC NDAYS,0.04)
0104 CALL DASH (XPLT,ZL5C,NDAYS,7.02)
2105 GO TO 300
©
Euttututtinvttpl_m Gk AR R A R R R Ak KRRk kR ROk R R KRR AR R R RR R KRR
© COMPARISCN OF MEANS 5 CM UNDER 19 CM GRASS
&
0106 9 CALL AXES (3.0+RCT(3)44,0.616914LCT15)+5:0.691242)
107 CALL SCALE (YHALyNCAYS,3.00s 40.0,-10.0,15)
0108 CALL SCALE (YLA1,NDAYS,3.07y 49.2+-10.9,16)
0109 CALL SYMBL4 (-0.25+1.0,0.07,*TEMPERATURE (JC)®,90.2,16)
oL CALL SYMBL4 (042+2.840.1,'CCMPARISON OF DAILY MEAN TEMPERATURES®',
A D.0+37)
oltl CALL SYMBL4 (0.242.7+0.07,"5 CM DEEP IN SOIL UNDER 10 CM GRASS CnNV
AER?Y, 0.d4941)
0112 CALL SYMBL4 (N0.2,2.690.97,'0N IRRIGATED AND NON-IRRIGATED PLOTS',
A 0.04:36)
o113 CALL DATE {NYEAR y0e242.45}
Jl14 CALL LEGEND (3,6.552.8)
2115 CALL ZERD {9.6)
0116 CALL LINES (XPLT,YHAL,NDAYS,0.01,2}
2117 CALL DASH {XPLT,YLAL,NDAYS,0.02}
n118 CALL SYMBL4 (8.3291.2¢0.07,"TEMPERATURE (JF)',90.0,16)
ol19 GO TO 390
©
[ I A A R T R e T
© COMPARISCON OF MAX AND MIN TEMP AT SOIL SURFACE
©
0120 10 CALL AXES (3.5yRCT03)449Ce548414LCT7(5)4540.50116,42}
0121 CALL SCALE (YHSS,NDAYS,3.50, 60.0,-10.0,17)
122 CALL SCALE (YLSS,NCAYS,3.50, 62.70,-10.0,18}
0123 CALL SCALE (ZHSSyNDAYS,3.50, 60.0,-10.0,19)
2124 CALL SCALE (ZLSSyNCAYS,3.50, 60.0,-10.0,20)
0125 CALL SYMBLG (-0.25+14340.07,'TEMPERATURE (JC)"99J.2,16)
0126 CALL SYMBLS4 (0.2y3.3,0.1,'COMPARISON OF MAXIMUM AND MINIMUM TEMPER
AATURES?, J.0,46)
o127 CALL SYMBL4 (0.2y3.2y0.07,*AT SOIL SURFACE UNDER 1) CM GRASS COVER
Ar, 0.0.39)
0128 CALL SYMBL4 ().2,3.140.77,'0ON IRRIGATED AND NON-IRRIGATED PLOTS?',
A 0.0436)
7129 CALL DATE {NYEAR 10.2,2.55)
0130 CALL LEGEND (246.75,3.3)
0131 CALL ZERD {(3.51)
2132 CALL SYMBL4 (8.3291.3,0.07+*TEMPERATURE (JF)®,90.0,16)
0133 CALL LINES (XPLT s YHSS yNDAYS,0.01,43)
0134 CALL LINE (XPLT,YLSS)NDAYS, 1)
0135 CALL CASH (XPLT ZHSS 4NDAYS,9.04)
0136 CALL DASH {XPLT,ZLSSyNDAYS,0.02)
0137 G0 1D 3)
C
C
CHABARRARRBRRAR AP DT [ ] R0k b kb kR AR F R AR R AR AR R E R bR Rk K B F K ARk R Ak
C COMPARISON DF MEANS AT SOIL SURFACE
©
C
J138 L1 CALL AXES (3.7,RC7(3)4440e547514LC7(5)95+0.5+1452)
0139 CALL SCALE (YHA2,NDAYS,3.30, 5%.N4=11.3,421) .
0140 CALL SCALE {YLA2,NCAYS,3.00y 50.0,-10.0,22)
D141l CALL SYMBL4 (-9.2541+7+7.07,"TEMPERATURE (JC)',90.0,16] 1
0L42 CALL SYMRLG (D.2,2.8+0.19°CC¥PARISON OF DAILY MEAN TEMPERATURES?®,
A 0.0437)
1143 CALL SYMALS ().242.7,7.37,"AT SOIL SURFACE UNDER 10 M GRASS’,

A 1.2433)
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0144

Ot4s

0146
N4t
0148
Jl149
0150
0151

0152
0153
0154
CL55
0156
CL57
9158

JL59
0160

0161
0162
7163
olées
0165
1166
o167
oié68
0169

Q170
0l71
J172
0173
0174

0175
0176
9177
0178
2179
PAR: 1}
0181
n182
0183
0184

0001
3002

s XsXaXalals)

C
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CALL SYMRL4 (0.2,2.640.07,°0N IRRIGATED AND NCN-IRRIGATED PLOTS®,
A J.7436)
CALL DATE (NYEAR,0.2,2.45)
CALL LEGEND (3,6.5,2.81}
Carp ZERG (7.5)
CALL SYMBL4 (8.32,1.0,0.07, ' TEMPERATURE (JF)*,90.0,16)
CALL LINFES (XPLT,YHA2,NDAYS,2.71+2)
CALL CASH {XPLT,YLA2 ,NCAYS,D0.22)
GO TO 390

RER AR IRER R FEERREPL O] [ 2UMKR AR R AL AR AR AR AR SRR RN R ER AR B R R R AR K
CUMPIRISUGN OF MAX AND MIN ON BARE GRCUND
12 CALL AXES (5.0/PCT(2)4440.5,11414LCT7(3},5,0.5,22,2)
CALL SCALE (YHBGsNCAYS,5.00, 8).0y-20,9,23)
CALL SCALE (YLBG,NCAYS,5.99, 87.2,-20.0,24)
CALL SCALE ({ZHRG,MNDAYS,5.00, 80.0,-20.0,25)
CALL SCALE (ZLRG,NCAYS,5.00,y 8).),-21.0,26)
CALL SYMBL4 (-0.2542.040.07,*TEMPERATURE (JC)*452.3,16)
CALL SYMBL% (0.2+14.8,0.1,'CCMPARISON OF MAXIMUM AND MINIMUM TEMPER
AATURES?, 0.0,46)
CALL SYMBL4A (0.2,4.66,0.08,'AT SOIL SURFACE CN BARE GROUND CN',
A 0.0,33)
CALL SYMBL4 (0.2+4.52+C.08,"[RRIGATED AND NON-IRRIGATED PLOTS?®,
A 0.0433)
CALL DATE {NYEAR0.2,4.37)
CALL LEGEND (2,6.75,4.8)
CALL ZERQ (1.2)
CALL SYMPL4 (8432,2.0+0.27,* TEMPERATURE (JF)',5).3,16)
CALL LINES (XPLT,YHBG,NDAYS,0.01,3)
CALL LINE {XPLT, YLBG,NDAYS, 1)
CALL DASH {XPLT,ZHBG,NOAYS,N.24%)
CALL DASH (XPLY,2ZLBGyNDAYS,0.02)
60 T0 3))

4
CHres xe s b b eexkex k2P LOT | 3br ek rhbrkdb sk bbbt arn bbbk o e ko bk ki

oo N

13 CALL
CAaLL
CALL
CALL
CALL

caLL
CALL
CALL
CALL
caLL
CALL
CALL
CALL

COMPARISUN OF MEANS OF BARE GROUND

AXFS (3.0,RCT(3)+440.5:7914LCT(5)415+9).5414,42)

SCALE (YHA3,NCAYS,43.00y 50.0,-10.0,27)

SCALE (YLA3,NCAYS,3.00, 50.0,-10.0,28)

SYMBL4 {(-0425,1.0,0.07,*TEMPERATURE (JC)*,90.0,16)

SYMBL4 (0.2+2.890.1,"CCMPARISON OF DAILY MEAN TEMPERATURES®,
0.0+37}

SYMBL4 (0.2,2.740.07,"0ON BARE GRCUND CN IRRIGATED®*,N.n,27)

SYMBL4 (0.2,2.6+0.07+*AND NON-IRRIGATED PLOTS',0.0,23

DATE (NYEAR y0e2,2.45)

LEGEND (3,645,2.8)

ZERD (7.5)

SYMBL4 (8.324140,0.07,* TEMPERATURE (JF)*,92.0,16)

LINES {(XPLT,YHA3,NDAYS,0.01,2)

CASH (XPLT 4 YLA3,NDAYS,0.03)

GJ TO 330

END

BLOCK DATA

COMMON /PLOTO

IrXC=IOTMMOOD P

XPLT(366), ITAPE

RAIN(366), XIRR{366), YIRR(366), YNIR(366)
SNEW(366)

YHHD{366), YLHD(366}

HUMD(366)

EVAP{366}

WIND(366)

YMAX{366), YMIN(366)

/PLOT8 YHEC(366)y YL5C(366), IH5C{366), ZL5C(366)
/PLOTS YHA1{366), YLAL(366)

/PLOTI0/ YHSS{366)s YLSS(366), IHSS(366), ILSS(366)
/PLUTIL/ YHA2(366), YLA2(366)

/PLOTL2/ YHBG(366), YLBG(366), IHBG(366), ILBG(366)
/DI NT1IA/  VHAILRAAY . VI AQM2&A

/PLCTL
/PLOT2
/PLOT3
/PLOT4
/PLOTS
/PLOTE
/PLOTY

NNNNNNNSSNN
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COMMON /LABELS/
TAPE UNIT NUMBER
DATA ITAPE
DATA RCL,LC1
DATA RC2,LC2
DATA RC3,LC3
DATA RC44LC4
DATA RCS94LCS
DATA RC64LCE
DATA RC7,LC7
DATA BXx,8Y
DATA XLy YL
NATA AXl,AY1
DATA AX2
DATA AY2

END

SUBROUTINE AXES

AXL(37)y AYL(37), AX2(73), AY2(73),
BX(4), BY(4), XL{4), YL(4),
RCL(7)y LCLET7), RC2(13), LC2(13),
RC3(11), LC3(LL), RC&(13), LC4(13),
RCS(11), LCS5(18), RCO(8B), LCOHEIL6),
PC7(12)y LCT(24)

0
’
"
’
0
"
.
’
’
’
’
.
.
’
'

e e e s e e oe o=

'- 14, 0 U= 159
/2%0.0, 2%7.94, 4%0.0/
/3.99, 2%0.0, =0.04, 2%0.0, 2%*l.34/
/2%T7.9443%7.27,3%6,6113%5,94,3%5.29,3%4.61,

3%3.9493%3.29¢3%2.61,43%1.9693%1.28,3%0.67,2%7.0,

0.0342%0,0+0.03,2%0.0+0.93,2%0.0+0.03,2%0.0,
0.03,2%04799.03,2%#0.7,0.23,2%0.0,7.03,2%).7,
0.03,2%0.0+0.0342%0.0,0.0392%0.0,0.173,2%).0,

0.03/
/2%7.G6443%7.6093%7.2743%6.94,43%6.61,43%6.28,

3%5.5593%5.6243%5.2943%4.95,3%4.61,3%4.28,

3%3.94,3%3,62,3%3.29,3%2.95,3%2.6143%2.29,

3%1.9693%1,62,3%1.28,3%0.9893%0.67,3%0.34,2%0.)/
/=-0.03,2%0.0,-0.03,2%0.0+-0.03,2%0.04-0.03,2%0.0,

=0.0342%0.0,-0.0342%2.0,y~).03,2%0.0,-0.03,2%0.04

-0.03,2%0.04-0.03,2%0.0,-0.03,2%0.0,-0.03,2%0.0,

-0.23,2*%0.0,-0.03,2%0.0,-0.03,2%0.0,-0.03,2%0.0,

=0.0342%0.09-9.73,2%2.0+-9.03,2%0.0,-3.33,2#%0.0,

~0.03,2%0.0,-0.03,240.0,-0.03,2%0.0,-0.03,2%0.0,

-C.03/

(HY 3 X gNXCoDXyNLyM1sY4NYC,0YsN2sM2)

GRAPH A BOX OF HEIGHT HT WITH THE MONTHS PLOTTED ALONG THE BOTTCM.
ALSO LABEL THE AROX WITH APRAY X ON THE RIGHT AND Y ON THE LEFT.

LX 1S THE DISTANCE BETWEEN EACH LABLE. N1 IS THE NUMBER OF LABELS
AND M1 IS THE STEP BETWEEN LABLES. THE SAME IS TRUE FDR ARRAY Y
WITH CY, N2, AND M2,

DIMENSION XI(N1) .
CCMMON /LABELS/

A
DATA NCCUNT

Y{(N2) -
AX1(37), AYLU(37), AX2(T73), AY2(73),
BX (41, BY(4)

avs
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0005
0006
Ja37
2008
0009
03190
0011
99212
J013
0C1l4
II15

00l6
QcL7
oo0Le

0019
0020
0021
0122
0023
0924
2025
0C26
0027
3928
0029
003)
0031

2932
0033
1034
0035
0036
0037

0001

1102
0003
0004
0005
0006
0007
ocos
2009
0010
0011
2012
0013
9014
0015
o016
0917
0018
0019
0020
0021
9322
0023
0024
1925

[sXa¥a}

(e N aNaNa¥a N oW ol el

1
11

13

20

2

ANDERSEN, ROPER: METEOROLOGIC DATA

IF(NCOUNT.NE.1) GO TO 10
CALL PLOTS (12.0,0.0,4-3)
CALL PLOT  (2.0s140,-3)

GO TG 11

CALL PLOT {0.0,6.5,-3)
CALL PLTMRK (-2.9,0.7)
NCCUNT = NCOUNT + 1
TF(NCCUNTLEC.5) NCOUNT =1

BY{Z} = HT

BY{3) = HY

CALL SYMBL4 ().0,2.03+2.07+" JANUARY FEBRUARY MARCH
APRIL MAY JUNE JuLy AUGUST SEPTEMBER

BTOBER NOVEMBER DECEMBER?,0.0,131)
CALL LINE (AX14AY1¢37,1)
CALL PLOT €0.04+0.27,-3)

CALL SYMBL4 (0.0+,-0411+0.07,"1 15 1 15 1 15
A 15 1 15 1 15 1 15 L i5 1 15
R 15 1 15 1 157,2.0,128)

CALL LINE {AX2,AY2,73,1)

CALL LINE (BX,BYe4,1)

oYY = -0.03

DO 12 1=1,N2.M2

CALL SYMBL4 (T7.9,0YY,0.07,Y(1},0.0,NYC}
DYY = 0OYY + DY

CONY INUE

DXX = -0.03

00 13 [=1,N1,M]

CALL SYMBL4 (-2.22,DXX40.07sX{1),2.2,NXC)
DXX = DXX + OX

CONTINUE

GU TO 14

CRAW ZERG LINE AT HEIGHT HT.

ENTRY ZERO (KT}

BY(2) = HT

BY(3) = HT

CALL LINE (BX{2)4,RY(2),2,1)
RETURN

END

SUBROUTINE DASH (X, YsN,S)
SUBROUTINE DASH WILL DRAW DASHED LINES

X ARRAY
Y ARRAY
NUMBER CF POINTS
LENGTH OF DASHES

©wzZ < x
woHonon

DIMENSION X(N)s YIN), A(2), B(2)
§S = S * 2.0
DD 30 1=2,N
oX xX(1) - x(1-1)
oy Y(I) - v(I-1)
H = SQRT{DX*DX + OY*DY)
=S ®*0X / H
OY = S * DY / H
A(1) = X(I-1)
B{l) = Y(I-1)

CONTINUE
IF{H.LE.S) GO TOD 20
AL2) = A(1l) + DX

B(2) = B(1) + DY
CALL LINE (A,B,2,1)
{F{H.LE.SS) GO TO 30
A(l) = A(2) + DX

B(1) 8(2) + DY
H =H - S§§

GO TO 10

AL2) = Xt1)

B(2) = Y(I)

CALL LINE (A,B42,1)
CONTINUE
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0026 6o 10 99
¢
¢ SUBROUTINE LINES WILL MAKE THE LINE DARKER AND WIDER BY DRAWING
c N NUMBER DF LINES
¢
¢ X = X ARRAY
c Y = Y ARRAY
c N = NUMBER OF POINTS
c D = DISTANCE BETWEEN LINES
3 M = NUMBER OF LINES
c
2027 ENTRY LINES (XyY4NyD,M)
0028 DY = 0.0
0029 DO 40 I=lyM
0030 CALL LINE (X,Y,Ny1)
oc3l CALL PLOT (0.040,-3)
7032 DY = DY - D
0033 40 CONTINUE
3034 CALL PLOT (0.0,0Y,-3)
3035 G0 TO 99
0036 ENTRY BAR (X,Y,N)
2037 SS = 9.)
0038 CALL PLOT (X(1),55,3)
0939 D0 50 I=2,N
3049 CALL PLOT (X{I-1},Y(I),1)
0041 CALL PLOT (XEI),Y(I),1)
0042 5) CONTINUE
0343 CALL PLOT (X{N),SSy1}
0044 95 RETUPN
0045 END
91 SUBROUTINE DATE (NYRX,Y)
4
c GRAPH DATE SPECIFIED BY NYR AT POINT (X,Y)
‘
9002 CALL SYMBL4 (X,Y,0.C7,*PRCVO, UTAH,?,0.0,12)
0003 N = NYR-1969
0004 GOTO (1,2,344,5), N
0005 L CALL SYMBL4 (X+0.T8,Y,0.07,71970%,0.0,4)
0006 RETURN
307 2 CALL SYMBL4 (X40.78,Y,CuCT,'1ST1",0.0,4)
3008 RETURN
0C09 3 CALL SYMBL4 (X+0.78,Y,0.07,11672%,0.044)
791 RETURN
9711 4 CALL SYMBLA (X4J.T8,Y,3.07,°1973",9.9,4]
0012 RETURN
0913 S CALL SYMBLA4 (X+D.78,Y40.07,%1674%,9.7,4)
014 RETURN
C
c
AR ENTRY LEGEND (N,X,Y)
¢
¢ GRAPHS ONE OF FNUR LEGENDS SPECIFIED BY N AT POINT (X,Y)
:
octs SGOTO (10, 11,12413) 4N
1T 19 CALL SYMBL4 (X,Y 40407, ' ¥AXIMUM? 40.0,7)
0018 CALL SYMBL4 (X,Y=0.1,0.07, MINIMUM!,0.),7)
7319 RETUKN
3329 11 CALL SYMBL4 (X,Y,0407,'MAX NCN=IRK',0.0,11)
0n21 CALL SYMBL4 (X,Y=0.1,0.07,'MIN NON-IRR*,0.0,11)
1322 CALL SYMBL4 (X,Y=0.22,0.07,"¥AX IRRIGATED',0.0,13)
1123 CALL SYMAL4 (X,Y=3.32,0.07,"MIN IRRIGATED?+0.0,13)
0024 &ETIRN
1725 12 CALL SYMBL4 (X,Y,0.07,*MEAN NOM-IRPIGATED?,0.0,18)
3126 CALL SYMBL4 (X,Y=0.1,0.97,*MEAN [RRIGATED®,3.,14)
0027 13 RETURN
1928 END
0001 SUBROUTINF SCALE (X4NyS,YMAX,YMIN,1D)
@ .
C STALE DATE IN APKAY X DIMENSIONED 8Y N AND RETURN SCALEY DATA IN
c Y. S IS THE MAXIMUM HEIGHT OF SCALED DATA, YMAX HAS MAXIVUM
c ALLOWED DATA AND YMIN THE MINIMUM, SHOULO DATA EXCFED THESE
c BOUNDS, THE 10 iUMBER WILL BE PRINTED ALONG WITH THE DATA.
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2372
0003
22)4
0cns
0006
2907
nCeC8
1306
0012
2011
o2

52301

Ao

faXal

ANDERSEN, ROPER: METEOROLOGIC DATA 229

OIMENSION X(M)

SS = S / (YMAX=YMIN)

0N 10 I=1,N

TFOX(I)ALTSYMIN) WRITE(6,101) 1D, XUI),y YMIN
TF(X{1)aGTaYMAX) WRITE(6,100) 1D, X{(1), YMAX
X(T) = SS *» (X(I) = YMIN}

10 CCNTINUE

RETURN

190 FORMAT{*®* CALL *,12,5%X,F17.2,' EXCEEDED *,F9.1)
101 FORMAT(* CALL ', 12,5X,F10.2," wAS BELCW ',F8.1)

END

SUSKLUTINE we&LC (IYEARMNCAYS)

hedb LN= YchAk®'S LATA SPECIFIEL BY IYEAR. THE FIRST CARO IS A CATA
HEALLr LONTAINIWG THE YcZAK, NUMRER OF CAYS Ih YEAR AND LAST
RECLUKFUED wWINL YALUE CF PREVICUS YFAR. RETURW NJMEER uF DAYS IN
NOAYS.

CCMMIN /PLCTIC /  XPLT{3co), ITAPE

-y /PLCTL / TPRc(360), YIRR(366)s YIRK(206), YNIR(360)
3 /PLCT2 7/ SiCv(3e6)

C /PLLT3 / HRUM{3c6)y LHUM3006)

7 /PLCT4 / THESI{366)

= /PLUTS /  PEVP(366)

F /PLCTe /  WINCi506)

9 JPLCTT / YMax(366), YMIN(366)

H /PLOTo /7 YH3C{3c6)s YL5CL36€), ZH5C(36€) s LL5C(3606)
I /PLUTS /  YHAL{3€6), YLALLS66)

J /PLCTLY/  YPSSU366)s YLSS(366), ZHSS(366)y ZLSS{360)
[N /PLUTLL/  YHA2(366). YLAZ(366)

L /PLAT12/  YHEGU366), YLBG(366), ZHBLI366) . ILBS(366)
M /PLOT13/ YHAZ2(366)s YLA3(366)

COMMON ZLABELS/ DUMY(228), XL{4), YL(4)

REAL rtll) /' 0, T R =0p 0 &9=0g 0 =Ug
Ly ! 30—, * =% * 40-', * =%y ' 50 ¥/

KEAL FHUM, LHLMy, NIhwe NICwse IRwny IRDW ,CLOw

AVELXsY) = (x#Y)/cal o

REAULLITAPE 4 20J+LND=C6%) 1YF,NDAYS,OLOW

200 FORMAT(214,+F4.0)

IF(IYEARLEWLLIYR) Gu TO 3
00 <« I=1sNCAYS

2 FEAD(ITAPE+200+END=555)

Gu TO 1

3 DO « I=lsNLAYS
REAC{ITLPE,2014£80=659) RAIN, SNOW, SNCV(I)s IRww, IRDW, NIWW,

A NIChy HHUM(I)y LHUM(I)y THRS(I)s PEVP(I),
8 LLCVy WINC(I)y YMAX(I}, YMINC(ID,
C YH5C(T)s YLECUIDy YHSS(I)y YLSS(I)y YHBG(I),
D YLBG(IYy ZHS5CUI), ZLSC(I), ZHSS{I)s ZLSS(I),
£ ZHBGIT), ZLBGII)

2)1 FORMATUOX F34204F 301 42X92F3a1y1X92F3.04F2.04F341,F2.04F3.047/,
A 5XycF3.096X912F362)
XPLT(I) = 1
TPRE(I) = RAIN + SNCh*C.l
YIRREI) = 1.9
YNIR(I) = -1.0

TF(NTwWaNELJWD) YNIRC(I) ANIRW-NIDW)*100.J/NIOw
IF{IRwWoeNE.0.0) YIRRII) {IRWW=TRDW)*1J0.J/IRCn
TF(ULDW.GT.WIND(I)) CLCW = OLDW - 1C00.0

HOLD = WIND(I)

WINUD{I) = (wINull)=-CLDW) * 1.6093+0.05

OLOW = HOLD

YRALIT) = AVE(YHSC{T),YLSC(I))
YLALUL) = AVE(ZHSC(I),ZL5CHI))
YHAZUD) = AVE(YHSSCI}, YLSS(T))
YL22¢1) = AVEULZHOSU{I)4ZLSS(I))
YHES{I) = AVelYrou(I)yYLAG(T))
YLASIT) = AVELZHBO(T )4 ZLECHT))
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INPUT DATA FRUM TAPz &x%%%',//)

{=20c2yCY91a37,CR(TD4040,4)

(~04220Ca454CaCTy *PERCENT " 450400 y7)
2 CaCT7y *SCIL MUISTURE
0037, °S01L MOISTURE

(IRKIGATED) 'y Judy £5)
(NON~TRRIGATED) *+343429)

003e 4 CLNTINUE
BIEEY YSAYS = NLAYS
0Csa CALL SCALEL (XPLT NCAYS7.54,YCAYS
2735 RETUSN
Josu SS9 WRITE(645)0)
AC47 500 FCKRMAT('—«s#vv4+4 g QPLR IN
PPET sTap
C
C
€C3s cNTRY MIOIST
PRI caLL FLOT (UaOola24-3)
S J4l N = J
0C42 03 2u 1=1c1,.20¢
PRLE) IFCYIRR{I)aLTa0a) GC TC 23
Cl44a N o= N o+ 1
iC4a5 YIFR(N) = YInR{ID)
CCa6 XIRR(N) = XPLT(1)
AC47 20 CONTINUE
JC40 CALL SCALE (YIRF yNslec2950.0,Ce0,25)
CCavy CALL LIN: (XIRRZYIRR N, L)
€58 N =0
a6l DC 25U I=lclsave
2€52 TF(YNIRELID)LLTLCLQ) GC TO 3C
3353 N =N+ |
2054 CIRK(NY = XPLTU(I)
JCo> YNIRENY = YNIR(I)
DIZOG 32 CCANTINUE
Jun? CALL SCALE (YNIRsNslac€953409040y3D)
CCo58 CALL CASH (XIRR,YNIR,N,C.04)
L3565 CALL PLCT (Z2ablyua2y=3)
)86 CALL LINE {XLyYLoy4ul)
ccel UY = =3.0>5
27362 00 13 I=l,¢1l
CCeo CaLL SYMBL4
GCox Y = DY + 0.13
CCo> 10 CCNTINJUE
Co6s CALL SYMBL4
S367 CALL SYMBL4 (3.2,1.
2063 CALL SYMot4 (3.201.6€
SCes CALL PLOT {-c.0ls=142,4-3)
Wiy RETURN
cc71 ENC
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